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(57) Abstract: 

PROBLEM TO BE SOLVED: To stably oscillate a 
semiconductor laser by providing a transmission type 
wavelength selection optical element selecting the 
wavelength of a semiconductor laser beam by reflecting 
the laser beam by the end face of a specified light 



wavelength converting element. 

SOLUTION: This module is provided with the 
semiconductor laser (laser diode) 10, a collimator lens 12 
coltimating the laser^ beam 11 outgoing in a divergent 




light state and emitting parallel beams, a condensing 
lens 13 converging the laser beam 11, a narrow-band 
pass filter 14 functioning as the wavelength selection 
optical element arranged between the lenses 12 and 13, 
and the light wavelength conversion element 15. As for 
the element 15. the direction of the spontaneous 
polarization of a substrate forms an angle θ 
(0**<θ*'<90°) with one surface of the substrate. The 
laser . beam 11 is condensed by the lens 13 and 
converged on the end face 18a of a channel optical 
waveguide 18, then the wavelength of the laser beam 11 
passing the filter 14 arranged in an external resonator is 
selected by the filter 14. 
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(57) [fgii^] 

0(0' <(9<90' ) ^Ul.X^^^^^m^t^m=f'iZJ: 



O 




[ I* >n-- Ai ^ «i PH ] 

[ ritl Jfi 1 ] « >t 111- ^ ^j- -r ^ -Jiil m w. ^ 

t t h iZ. Z<D^-^^)^?rlZJ^m<D^^{,}^<D (Mj ^ ^ 

$ -d- K > -r > 5c *a iOi D<j iz fiX $ n r Aj: 0 . ^' >C: 

i& *3 T h* ^ > s:^'^\<Div.rj-jj fiij V? t& r ^ 

afe c;? iff Sit :^ rnj (z ^ /^c oTd f*q (c u r . (nj ftt <7) ^ ^ ^> 
t;) Tmj ^ ^ ^ <7) riJi jTE - ^ SO (z ^-t L r <0 i£e ^? CO" < 
0 <90' ) ^ /^c L T 5 S^iftiK^ i: . 

z ^ u - ^' - 1 m m i^m ^ t <D m iz tiE ^ 

[ s^'^m2] -^^ m m 'Ah ^ ^ ^ r ^ ^ m m ^ ^ & 
^ it tz I' ^ > Si m m \z m ^ n X rs. 0 . 

^(Di^^^^m&^(Dm6^-m®^zMbxAme co^ < 
m^m^^^t Lx ^(D^^^^^iSim^izAm^ti^ u- 

CcD^>(B^$nfcU-+f-t'-A^S5t$-t+Tji^fE^^**: 

- tf - ti 7 ^ - K /X v ^ $ ti- ^ ^ ^ as i . 
ml fa ^ ^ u - -y* - iz :7 - H /N* -v ^ ti ^ u - +f - f 

-AO&^^iS^-r^Si§St;)i&^iS^>t=^5^^i:^^*=. 
/^c § >t i& ^ ift ^: V? rL - . 

^\z, <: <D iz^ ^ X m:^^^mi^^/)^mfiS,^ tL ^ 
^■ttfz\'^-(>fx.^^/)^mmm\zmfi%^tixuo. m^t 

i^LO^n^-Jj ffij (z a itt 7^ ifim 0^ T . fP/ p^e i£ ttt O 55 ^> 
I* <7) f?ij ^ 7:1? ^ it fit c7) m/ ifii - i5< ft] (z L r lie 6?- < 0 ^ < 

mjp^i^^^fiiit LTcco>tafcii5eiftiK^izAW$n'5 u- 
^* - e - A ^ 55 T ^ t- ^ <^ U - - t . 
[Hi f(d >t aic ii^ ^fi: ift * til u ri^/ .lti - -tf - t* - A ^ 

K W tt T rill .li! ^ ^ U — If — IZ :7 — K /\' v ^7 $ tt- ^. 
R W (1ft « «!: . 

riff rlii -t- ^ ^ U — tK - (Z :7 w — K /N' -y ^ $ n ^ U - if — f 



( 2 ) 119 i'. 1 0 - 2 5 4 0 0 1 

1! 

-A<;)i&ii^^iSWr^Sia5*l<7)i&lijSi^>(:7^>*;i=-cb;i^t^ 

^ >t ait ^ii: }ft ^ V - ;u , 
[ rill ^ Jfj 4 1 ijfr ciLl >t at li ^ ^ ^ [II W L lit/ ,id 
- lt* - t: - A i: & li 'iE: fft i& i: ^ r ^ >t ^ (t 

[ rirl ^ 5 ] # ^51 7t ^ ^ -<f -r ^ -^ji ^ '.ii ^ M 

ttt (z . ^ CO - ^ im iz 7t> r iiH 6< ^ >t ^ ifc Sfft /i£ $ n ^ 

<h <h t> tz , C (7) >t aSf 5^ IZ ^ CD 55 ^> CD f"-] ^ ^ S 

10 ^ ti- K ;< > S Sf5 Ml J9] Q^} iZ B ^ ti X 0 . }^'Jt 

^ Sc (z u T K p< -r > j5c 0 c< Tmj {z ^ ig; T >k 

■4^ ^ ^ iBi 1^ ^ ->t^ B: m X o X . fKi aC^^t^ 
iS: CO ^ :^ ft.j (z |g ifl T^c ffn (z ^3 >^ T . flO ^ IS 00 ^-l 55 ^> 

^<Dr»i^f)^m>&^<Dnt]^~-'^-mizMLx^imo ( o - < 
0<9O" ) ^ u L X ^ -:^^Wc'Mi^m'7- 1 . 

mnHm^mt UTCC0>t&S'^l$^^(ZAW$n^ 
+f-t'-A^55T^^t^i??^U--tf-<!:. 
C CO ^ ^ U - 1f - . gri la ^ 2£ S ^(S S- (Z r"J 
;:i:i^^:;^aJiW>ti: L T Ul iWL;:iU--tf-t'-A^S&t$ 
20 ttTgtlia4^iS^*:U-1f-lz:7w--K/s''y^^-ti:^S5tgf5 

IS 4^ u - tf - tz :7 — K /N' ^ ^ ti ^ u - if - e 

fitiz, ^ (D — mm \ziB X ^ ^/t'^^^yj^ ti^ 
t thiz, c(D^-^m^izm^<DB^^m(D\^^^^^ 
^ it tz > ^ f}< m m ^ iz B ^ n X u 0 . 
mm^\ztii^x\^^^ >&^m<Dt^iv^:^^]izm^r^m 

^(Dm^yj\^\zmmt£imi^iz^\.^x . mi as s ^ to a 52 ^> 
^cor6j^;:i<^SIStOfifjsS-l^®tz^^tr^jig0 (o" < 

£><90' ) e;:c L T ^ (b > 

fiflES>t^2fci: UTC£0>t2fc^'^iift^^lzA5^$na U- 

tf-t:-A$:55T^#i!9<^U--y-*-ct. 

C .to ^ (^c Ix - -9-* - fPJ Id ^ S 5£ ^ ^ <b CO fin tz fid ^ 

n, fiOad^-lf-ti-ACO-af^^fcW^-tirT^^ifitii:!^- 

-9-* — (Z 7 — h* /N' ^ r ^ i: (b t> fZ , C <D 7 - h* /\' 

i7-r^ u--»f-e-A<o&g*:iS^r^£tS^5^(o&:SiS 
40 ^yt^'A m t f}^ ^ u ^ Be '£^1^ :r - )\^ , 

i i^'^mr ] m m yt^^' ^ ^ <r r ^ ^ m fk'i & 
fttiz. ^(0-^ijfii(ziDoT5iHu;5>>£i'?ftfcSf^;5<iafiJc^n^ 

t t hiZ. Z(Dytm}iil^iZJJ^^<DB'^'j>^<^ f"] ^ ^ & 

$ H / < > S t^i ^M.-^ iOJ fVj iz /i£ $ n T ;U 0 . A& yt 
ait iz u T h* ^ > fit ^if! <73 ^fe ^ f«'ii iz V? & r s ^ 

>fr: & *: ait ^ 1$ r >5 >t &* S ^ ^ T ^ o T . m J p^d it >f^ 

ait CO ^ afe :^ fnj (z .m W /j: ijTi fAj (z ^3 t . rd J£ ftt co 5? ^> 
^<D\U]^ f)<^)^^<D ijij ^ - ^ tffi iz jtj L r i£E 0 ( 0 ' < 

50 iK/ ?id it 4^ ait t L T c (7) >t ait Ii ^ }ft ^ ^ tz A i- a u - 



3 

-y-- - e - A ^£ 52 T ^) iff u - -y* - i: . . 

fi.7 .li! >t 2ii ^ lift /i^ ^ ai iW- U ^ tiff .fil U - -y* - f - A ^ 

fit W ^ T fjif rTd iff ^ U - tf - (Z 7 ^ - H A* 7 ^7 T -5 t 

i$ ^ ->* ^ - , 
( rf?/ 8 ] mi Td >t & S feft i^^ ^ ai 51 L tjfj ild U 
- if - t* - A t & S 'i? 1$ & i: e ^> (!i r -5 i>t ^ aa tt e) 

y ^ — ;u • 

^ it rz, ^ > & m m m \z m ^ tlx u . 

iS(7)^ffiS;^r6jlcaiS/j:®l^C:tei^T, ntfsES^cog^?^ 
6/<90" ) ^ T^cC U T ^ ^flft ^ ^ i: , 

-tt T f]^^ IE ^t^ ^ u- - -y-' - :7 ^ - K -r ^ t 1 1) 
^ ->* jL — ;u , 

/^X7^ }v ^ - T ^ z. i:i^^^t.'r ^m~^m i ;:i^e> 9 
t.^ f n 1 02 0) >t S ^ ift ^ ->* 3. - ;u . 
C 5k J?t 1 1 1 0^/ E t1? /N* > K X 7 ^ ;u ^ - 

C d»! Jj^ 1 2 ] fffr IE ^ S A' > K X 7 ^ 5^ - rt< dtl 

^'rmtr^m ~:^m 1 1 ^ « o ^ g ^ fft ^ ->* :l - ;u . 

CO 5;^ t"? /N' > K X 7 >< — -C -3 T , :i (7) A' > K 

X 7 ^'U 5' - fin S W « ^ Sn II fiX $ n T ^ 

2fe S ^ 1^ t ->* - ;u . 

c di*? 5R m 1 4 ] fK/ US & s as ^ )t ^ A' y u - 

1 Hi .51 « (7D ^ a!{ ^ fft ^: V n - ;u . 
C drf ^ ^fi X 5 ] (KJ ,ld JR W 5J t7) Sfc S ia ^ X: -^y^ ^ . :3 
r tmf Sc CO ftii rr 4^ ft rt« fill IM ir rt^ )iJt $ n ^1 >t 7 7 < 

t '>* J. - ;u . 

C ^ iJM 6 J ijrf ,ld 7 7 < A' - y U - X > ^ (; A ft! 
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=j r iSB ifti T 5 tt ^ iW iir ^ .15 it n r I. ^ ^ z 

i * ea <h ^ rir^ iR 1 5 iid -r* CO >t ai; ii 1$ ^ ^ - 

[ rfff iTi 1 7 ] (iff rfd i? U - tf - 70« fj!/ ,id >t fifc 15 ^ 

^ (O irti iifii (c ife'f <?r ^ ti T ^ z t ^ ch -r ^ ^ jyi 1 

1 ^ t\t^ \ ^\^m.<^yti^^n\^'^ 'J z^ — }\^ . 
{ ^n-^^i 1 8 ] ^■mByt'^f'''/)]'j^ ^tir ^^m-iMi^^^Eh 

10 ^ t th\z. C<D>t^5!cSfft{c^^cO{Ei:R*^>^*(75r"I^^JE 
^ tt Tti H -1- > S WJ D<J tr /}£ $ n T ^i: 0 , ^ 

3t iff i& SfS ir T H ^ < > S $a CO afe ;^ f"J iff T ^ 

St CO ^ff ;^ (C 31 t£t gii P»q tc *3 0^ T , Bif ad i£ fet CO Ei 
5> ^« (O fP] ^ ^ S S CO (in id - ^ Sn II U r //i il£ 6? ( 0 ' 

cco^tiS^'i^ift^^co^ssjciie^^n, HfifdS^^L^L 
Tcco>tiSg^i^^^^tiA*^$n^i/-if-t*-Zx^5E 

20 cfo^^^u-tf-co^taia+sstmird^^&s^ifti^^co 

ifflSirOflfllzfid^n, ^>ti^S^^ft^^coirt}iffi-CS^L 
T ^ iff ^ U — -y-* — (I 7 — K «y -r ^ U - tt-' — t* - A 
(OiSg^iS^r^SiM^On5IS[4jfe^l?^A'> H/^X 7 ^ 
^ - i: /j: ^ >t ^ S ^ fft ^ V - . 

Sted, ^<0-^ffi(c?9-pTi£D^S>t^ffiEfe!f5;)<i^fi£^n 
^i:i:t>ir, ;ico^iff^g&(CS^(OS^^IScOr6]^^-S 

fc$-tt/::i<^-r>j5teg5;5<;^i^D<)iz0/i£^nr7:co. ^ 

:*^&<o^&;^fn)i;Sia/cC©P*qiz^t^^T, gn^S^cT^g^g 
^>S<or^^A?^^fii(0^ild-^©(c^-tu-c^JJiir^ (0- 

z<D^^Eci'&\^m^<r>^^\zm'^ ^ m^m^^^ l i. 

-<D^^ff^U--y---co^mWffyifKlsd>ti£&^^^f$5?t^co 
5Sg©i:C0RniIfie$n. fjflsdU--y-tf-AcO-t^^SiW- 
$-ttT-1^ifff*iU-tf-C7-<-H/N''y^'-r'5<i:i:^>(r, 
40 Z(ny ^ - H:/^-y^7T^U-+f-f-Ac02)cM*iSi;^^ 
-5 W ^ <0 I$S 5^ A' > ^^ X 7 ;u ^ - i: 7;?^ b ^ 
^ V ^ 

CrtF^^jn 2 0 ] fja^d:>t^ afc^ft/)^ 7^ o h y ^c^^^z^r^ m 

r;3t ^ *1 t> CO T ^ o T . Fi?I iTd ^0 If? 0 £;< 70 ' (75 iie PH IC 
* ^. i ^ ia i r ^ ^ ifi i b i 9 m i i?i ;fd 
4«co>t&fi^*ft^->*i-^l^. 

[ rift^Rifi 2 1 ] min^d^tiff K^7^« n h > cfc y^r 

- - ;i/ C <t 0 /i£ 5 n O T ^6 ^ T . 0 f}^ O 

< 20 " CO [«i (r * a C t ^ <i: T ^ rfil jR Jjfi 1 /U^ 1 9 

50 ^^rtxii^ 1 fla ,id « CO >t & ii 1$ ^ v ^ - ;i/ . 



( 4 ) 



IJJJ t- 1 0 - 2 5 4 0 0 1 



C iti ijfi 2 2 ] (Kj .rii Iff ^? 0 . 2 ' < 0 (D^m^z ^ 

Z t ^ tT ^ Ailik^l I f}^ ^ 2 1 U 1 ifi ,td 'fit <75 

>e at ii ^ ^^ ^ ^ - J^ - 

[ ^ 2 3 ] iKKSDt V? fifc m /5< y □ h > 5< ^ft ^3 cfc 7 
- — ;HC J; 0 r)£ ^ n ^: (D T" ^> o T , fifj iJt! i£g rt^ 0 . 
5 " < 0 (7D ite PH II ^ ^ d i: ?a t t* rffl ^ i?i 1 2 
1 t.^ rn 1 i¥UQ «K (?5 ^ & fir ^ Ift ^ :l - . 

^ Y Z S7 -C Z llfi fljrj (C 3 / 0 *£ $ ti" ^ ^ L T 31 tfl 

1 e> 2 3 (.^ rn in rd -Sc o ^ :B ifc: jft t a. - . 
[ rfTr 2 5 ] fifr ^ 4^ ?ii ^ ^Er^ ^ i£ s . ^ ifc^ a c?) z 

1 75^ ^ 2 3 r tl ;iM Jfi « O ^ K g ^ tft ^ n. - ;i' o 

[ ^f? ^ 2 6 ] ruf IS 4^ te rt? L i N b . T a . - . O 
, (O^xSl) ^/^itS^tllCMgO^-St^WiZnO/i^ 
K-:/$n/ct<7)T^>^Ci^ f^.eS t T ^ sJ! 5R.J?i 1 fi^ ^ 

2 5 r ^ s£ >t :g 32 ^ V i - ;u . 

{m^m2 7 ] B^^ ^ 4§ g& c T fPj Id - tf- - e 

^ f^r m t -r -S 6f1 ^ ifi 1 b 2 6 rti 1 Id O ^ St 
^ V i - o 

[ ^ ^ 11^ *(H /^j: ISi ^ ] 

C 0 0 0 1 ] 

fz & m ^ ^ - iz mr ^ h <D -c $).^ . 

[ 0 0 0 2 1 

T ^ -Jj mf)^^iZ B leombergen^ilZct-pT^gSg^nTV^^ 

(Phys.Rev.,voL!27.No.6. 1918 (1962) ^RO) , 
C (D'JjflziZ:H^^X ^t. \^ ^ -i > Bii^'^<Dmm \ ^ . 
\ Q ^ 2 K / \ Q (2aj) - 23 (cL.) } 
/i/fLi3 (2a>) {i^2;rS5ii4^(0{a«Zg3a: 

.tasHt- S C <b -C . irt ^ ifc i: 2 .DK & t <7){^i: fil ff!^ ( i.^ 

C 0 0 0 3 ) ^- L T , l^i X rJH 5 - 2 9 2 0 7 ^ C 
/i;- $ n S J: ^ iz . ISl if^ >t ^/^ W ^ b /cC ^> >t ^ & l^i^ ^ 

(7) >t afc 10: fft ^ ^ tc ^5 T . J: idi ct ^ /j: /.'^ lOJ K ^ -f > 

^ n T u ^ . 



C 0 0 0 4 I C 0 cfc ^ (C J.1 JOJ K / < > JS: ti^ in ^ ;jE l 
t'^\^^<n "^'^ ^"^x ^{(n \k M ^ \t . J,^ lit CD fj 55 ^> 

C7D iM] t CD /.'X b 2 -3 CO 5' y 11 >jii $ n r ^ , - y; 

<ri ^ ^ ^ <nn,lk\k'^^'M=^vtm 2 ^ \za\x ^ o \z . 

(7) ^ ^ [fii 2 a ( ^ n (Z ^^> o T >£; ^ i& ^ 1 iiE 6< ^ ^it 

^ ifn ) \z%M.x . ^ RJ P T >K r J£ m 2 (D j-.i 5? :J> t75 fn] ^ 

• ji! it[ cnt o T ^ (7) ^ 0 , );'] CD < y (7) :)t ait s 
is 5^ ti ^ 3 0 tz .i^ -r ct ^ c, ± ild ^ ttt 4ii cfil 2 a i; Jt't L 

T S ^ 2 <7) e ^> jii CO ft.J ^ 7)i 11 o T l.^ -5 CD -C ^> • 
iO ^ . 

[ 0 0 0 5 ] (Kl <D r?' :/ CO 7t S 'i^ f^'^ ^ . ^ ti* 

-h aE <D -T^ 5 - 2 9 2 0 7 E^- ^ i; ?f< $ n T i.^ ^ t) CD r 

^ ^ <D A St ^ /tf^* ^ (t ^ ^ ch ^ jgl I^J i6 b 
[0006] ^29CDmfiXtr4ot.^T. i/? iS£>t CD t' - A A' 

;kd rsj # (z ^ ;^ f^n CD t: - A ?6 $ < , ^ nic LgL 
20 ;:i::^f6]<D t* — t><D i:/:i:^, £ C <D t # . 
{S>t^^^K>'l^CDrm^t5S^2CDg55^>^<Df^# 

LiNbo, *^£D^s^?e^^(z^DC^-c. un'jy^<D^%\x 
z^ii^ff-cfe^) ch-scu, i^^^^-HfiTMt-^^ 

<h;'j:^, --^ . ¥^Bc^U'-1f-3;>^6ai5tL.rzU--tf- 
t* — A 4 (D t* — A 5^ — > ti . ^ ff^ B tZ ^ T ^ IZ , ^ 

^Qix^T ^it'^'^ h;ucDfSi^iz¥ff;:i:;^r6]cDf-At$ 
# < , ^ n tz uiC ^ /j: ;^ cD t* - A S /h ^ t.^ co ^ 

[0 0 0 7] ^ Z.X . ^^'^ ^ V - ^ - Z ^ \^ tz V 

30 --y-*-b'-A4$:>t^^&SSltZA:^^tt^f-a6(Z^tl-e-* 
nco{S3t:^f&]^'&*:iti:S(ht*-ABiJ^755 5X-r'y^L. 
U--9-*-h'-A4$:':c^^5^<>ti9^gftl (ZA:^$ii:>SC 
t T € , ^^r^^i, ^2i^aSii^(D^ii£;iWh$ 
l.^tj(Di/ci:-:)TL^^« 

[0 0 0 8] -e-CT. L--+K-f — A4C0fc:— A/^^ — 
>ti^^D^£(ZLT^^D^H>t:^r^i]*90' [nife^-t+^/ii6 
(Z, n'J;*— ^>X5iili>tU>X6icDf]n(ZA/ 

40 [ 0 0 0 9 ] ^t\{Z%\LX, m 3 0 \Zn<r 9 ^ ^ <Dt^^ 

l5igifti$5^£D4i^rfJ. ±.^<D o u k y 2 ^7 ^^ii^ u 

t.^t»:!feTU-if-f-A 4<DLfl^ESl{iS>t;^f^ni:^iCiS2 £D Z 
^ T . ^ ;^ -'t^ iJ? U - If - 3 ^ >t ^ 4fc ^ 1 im iZ ii'£ m 
H T E t — K i: a . 

[0010] L L ^ (D fi< im . C CD ttfcl 3 0 IZ /?< r 5^ < y 
(D^^&^t$;ft^ti, ^^^<>^Jcfc^^8^^^^iifil2a 

^ ^>(z efi < )^ /ij -r ^ :: t rt< -e ^ o f/'.l rt^ ^ 

50 ^ , w CD .-^.t ^ . 3 I ^ ^ !Ki U T rflf U < Si tyi T ^ . 
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[0011] Z <D}^ 3 I izm^X . D ti K 7t -r > *zl 

8 ^ m uz-r ^ ti <D ',iL ^ ^< X ^ . mtz, H ^ -r > 
fee fci 8 CO ^fc /; ct ^ ftt 2 CO 5 >j f.'.] (i , ^t\^' 

^ ftt X fttl Jj ft.J :h J:Z^Y ^Jsmx ^ . ai£ ii^ i{£ fft T ^ 
>K & to U< [><J & li € ^ fiS T ^ t , ^ a r ^7'> r K 
-f > fic <ia 8 CO iOJ & m if£ i: Ad: e , C n e fili It fKj 

^ \^ ^ < > IS,^^ Q (DttiZS:^f^-\\Z di ^ 1 ;zm;"cttK^-r 
>Sfc^8^;iJcS$-ti:n(^, H^<>^^Sri8cDf|^5;:>^2. 
5 m t /j: -S o 
[0 0 12] K^-r>SfctfiyccDfi5:g£Mi^ti, S^2(D 
S 55 IS <o rp] ^ i:: ?9 o ;^ r&] -C ^ < , H 5£ ^> ^* c7> j 

/h ^ < /<C o T *i 0 . ^t. H ^ < >Stem^O X I6;^f6] 

cfc Y ^:^rfi](7:>fiESi^StSf^ i^-c^^-s, i^itt^-ox. 20 

±K£<0J;^CUTh^;<<>SfegI58Oi(ig$:2.5 ^imiir 
T U ^ ^ p 

[0 0 1 3] i^^JhOct^ntSmiCcfcO, ^ti:5^<7'cOfi£3l5 

0, "eiDtzs^ . \^ > & ^^tm^^t(Dmu 0 _ 

/i^ /]^ ^ < T S ift 5^) ^ < Aj: ^ i ^ fSIl^ A< ^> o 

[00 1 4] -^mJS^A\tz<Dj:orji^m^z&^. ^^/-r so 

m.^'^^'^^^^\Z^^'M U/c (^^ISi-T^ 8-- 4 7 5 9 1 

[0015] z. <D '^^Ei^\^m=f-\tm-^m\z , ^la 

^ ^- ^ T ^ ^ 1^ vil ^ S « ir . ^ CO - B5 II o 

/.M iOJ t)<j (c 5 n T Aj: 0 . ^ >t ^ ftfe ^ft tr *5 r h* > < > 40 
s fe as o ;^ i"j \zm^r ^ ^ it^ 

ik'£t^m^\zt6\.^x . m A^i^o n ^Tj \i^\\z u m \h\\z 

^ T , ^,5 ttt (75 tfl 52 ^> I* (7) f"I ^ ^< ^ « CO .[.: ilE - ifi] ir 
;):'rLT, f{\ US. 0 (0" <^?<90'' ) L T ^ C <b «r 

[0016] d (7) J; ^ tZ dl 5fi ^> rtl <0 fi'.I # A« ^ ffi ^ fl^i C Jt.| 
LT, fOife^/ (0' <0<90' ) M T ^ Jitt ir /."^ jOj 
K^-r > iy. ^m\Sl ^ B hX X U ^ ^HL ^ M ^ \Z ^ 

T (i . K < > jR .'^5 rt< -h ^>ii as < iijt $ n . ^ <0 - . 
, V? u- - if - $r & >t aa t u r ;ij -5 itt -fr (c . so 
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m tft i^ct ^ & A W >t -'^^ ^ * €^ t r (Z iBc ^ fft 

4? /i< n ^ cfc ^ ir ^ . 

[0017] 

[ 55 ^ L ^ ^ t T ^ ,2U ;.ia ] i: C 6 T . J: ild CO LM 15] 
. -r^ W - -tf - 6 55 tir n Ai U - -tt* - h' - A ^ iiif 

r ^ Ac (c t> ^ < i]j 1.^ e> nr t.^ ^ o ^co^-Cr. -r^ 

i9 <^ U - -tf - CO 55 M 2J£ ^ , K ^ < > i^f^ (7) /.'^ ItfJ i: 

L<^E£Ut,<7)tA^0, iUJU O ^ ^ j?i 2J{ JS^tiKl ^ ^ Z 
<h ffl 1^ t Aj: ^ , 

COO 1 8 ] 55 fPJ ti -h (7) tft tZ S ^ T Aj: ^ n A- CO 
•C ^ 0 , a 55 ^> O f^^J ^ /If^ ^ ^ ^-t L T ^0 i£E ^? (0 
' <O<90' ) lia T ^ (I Ir'-yOj.K ^ < > ^ tt^i£f 
^BJ^\.XU^^'^l!k^^(D^^!k^^m=f\Z^O. 

^ U - If - b 55 i+ e.- n Ac u - tf - t* - A ^ ai; M ^ l55 

55tSi^g*: >Sfe6fi£Of^mt^4ffi^^r-£.ii^Sf; 
iEfiiCD-yi7U, -1^^^tx-lf-^^^LT55M^it^ 

C 0 0 1 9 ] 

& ^ ift ^ ->* a. - ;i/ , flfr as L Ac > ^ ^/i ^ r a 

2^7i^fB^$n^ttt>{Z, Ct7)>t#2££&{Z^ftt£Og|55^> 
^ to ffi] # e S $ -tir Ai K / > S ^ Ai« 15J D<J tc fijt $ 

oT, S4^iK<oM?g£:^r^ic^iaAccaSF^ic*5ur. ^^ct? 
g :^ 5^ ^ CO rsj ^ as IS (7) Ji 12 - ^ ffi ti ^.f u r IS j9 
(0' <0<9O' ) ^u\.x ^'jt^E^n^m^ t . ik 
Lx z<D-x^^'^^M^\zx^ ^ U-1f-t' 
-A^55r^^l^i9^^l/-tf-i:. C(7:i^ig:^U-tf-i: 

U-lf-ti-AcO&S^iS^-r^SiMSJOi^iiiS 
^^i:7:f^bAd:^Ci:^f^ea<i:-r^^>(7)-Cfe^» 
[ 0 0 2 0 ] ^ Aot;: 55 n;nc ct ^ S'J (O ^ Sic S ^ ^ V - 
ti , i: i: rsl ^ (7) ^ ij£ S ^ ^ ^ <t a: ^ ^ U - -*f 
- 11 ;ni A T . nJj E ^ ftfe S 'iJ: fft ^ ^ tr A W r ^ ml CO. ^ & 
<J:UT(7)U--y-t:-A^-,^^>li^^-d:^>6^>ll!i7^g^ 

!x - If - (; 7 ^ - K /N' -y ^ ^ -tt ^ S W i: . 4'^ iJ? ^ U 
--ff — (C:7^ - K/N''yi7$n'5U-1f-f-AcOStii* 
iS^r^aia5^coffl{SiSS^>t'^Y^i**^^i;^^iattbtiTAd:>2> 
(O T * ^ . 

[ 0 0 2 1 ] ^ ^ 55 n;i II cfc a 5 6 (Z »'J (7) X: 2lt R 5£E: fft ^ 

u - tf - (c ;i T . >t aic £^ ^ «i ^ ^ fii SI t Ac 2fc 

i LT<7)U-tf-t:-A^5^!W^ttT-hiff<+:U-+A*-ir 



7 Y - K /^* 5 t+ ^ ^ic W t . -r- V? ^ U - tf* - (C 7 
]!^ <D ^ li m ^ yt^/'- =F- t f}^ tl X U ^ t.c?)T^ 

CO 0 2 2] 7i*3Cc7)>t2fci5^^^v^->'HC^t'^T 

CO 0 2 3 ] ^ !^ m iz'J: izYA (D ytiBi R 

S W 5fU.f ^ . ^ iff U - tf' - II ^ - H /N* -y ^7 ^ n U 

[ 0 0 2 4 ] ^fz^^mizj:i^^<bizmo^m^^i^^ 
itii^^u--tf-{c:7>c - K VN' ^ T ^ t t h\z. z<D y 

[00 2 5] £^it^>RS^(3^^$e»IZKr|(D^&^igJ$/e 

y^-^/'^^y^T^tthiZ. w O 7 ^ - H A' .y i7 T -5 
[0 0 2 6] U C <D ^i^m^^ti^^ 3. - )l iZ h X 

[00 2 7] S^;t:55W(Ci;^$e»{C^iJ<7)^&^^i£^^ 

i^ M^iZlti]^^t>U^^W:yjt^ii^ytt t T Mi 01 U U - if - 
t' - A 5c W $ ti: T ^J? ^ U - -tf - (C 7 ^; - H A* -y i^' T 
^titjIC. — h'/N'-y^f'SU — it* — t* — ACO 

msc^ m^r ^ m<^t^ E^m^i^^i^m^fi^^^f t\x 

h(DX ^ ^ , 

CO 0 2 8 ] u:H . i:i L fz mi^ m ^ it ^ 

& m ^ yt<?- 'J^ ^ t L X it . A itJ t1/ /N' > H X 

7 ^ ;U 5^ - if ifi IC illl.^ e C i 75^ T ^ ^> . ^ ^ CD T 

. ?i5 Sa ^PJ A' > K X :7 ;b :^ — cfc 0 * L . 
£ 0 0 2 9 ] J: giS WE .'fm A' > h= /I z ^ ^ - 

*r jtJ Ir^ ^ iM ^> ti . -E- M $ -t- ^ ^ U - tf - ^ tU 0^ JSi Sli 

^/^ * ^ t L T c 05 tiS aiJ *J <o W£ ^1? iaS A' > K X :7 -< ;i/ - 
JIJ ^ -rr ti . ^ 7 ;U - *: . U - tK - t: - A -t- 



( 6 ) («1 M'- 1 0 - 2 5 4 0 0 1 

I 0 

iff ^ U — — (C 7 - K /\* -y ^7 5 t+ ^ JFy: W .'^U-l ^ iftl tZ 
0 /jJt L T t> t.^ , 
[0 0 3 0 ] ^ A- . W i: lyi U S i£3 ^1 ^ a ^^•J 

[0 0 3 1 ] ftk >j . S 5J O 2ic ^ >t "r: ^ ^ i: u r 

ts . 3 r iz fti S5c o All rr ^ ^ ft ^ IK] ^ ti m ^ nrz ^t 

7 7 -r /\* — *^ -5 7 7 -f A' — y U — 5^ -< > ^ ^ n] ^ 
z t hx ^ ^ . 

10 [00 32] C£DJ:c»/j:77<A*-yu-7^w'>yeiIJ 
Vi^i^^ti, ^;|:ifci:LT<Dl/-+f-t:-A^, ^(757 

n.'^ f}^ ist if ^ ti ^ (D f)< m ^ L . 

[ 0 0 3 3 ] i^:Jj . S>*>:&c!:UT<7)U--9-'-e-Ae:f5 

n ^ <o Si ^ L u . 

[0 0 3 4 ] Z <D ^ ^ iZ. -^f^ifff^U-lf-^^ti&S^^ 

?^Ti:UT*$JKl*^i6?A'>K/^7^7^;U^^-^;Ht.^, r 
20 (Df®S$l*fewiiJA->K/^7.7>r;U5'-*^iff^U-if-c75 



>tmW® t M3£f^?li^<75 5ffiSl t7)fin less L , C:(7)5rt} 

©TSJH-LT^iff^U-if-fC7-<-K/N''yi7-r'5U- 
1f-t*-A©&g€:^7>^';^^-l::cfcoTiS^r^^7);)^ 

CO 0 3 5] ±m<D^^{z^>iii^i'-^-^'ytiiii 
^'£^^mi^<D^wsiz^^^'tt^m'^, ^t^m<D^mm^ 
t Lx mm^m^ i^^^ > \' y^7.y ^ jv ^ - ^m 

. (7) «^ 0 ^ ^ fe£ y\* > K /\' X 7 ^ JL- ^ - * iff ^ u - 

^ - (r> ^HM^ m t t^ik Ecn^m ^ <r> ^ \z^ . 

30 — (IctO. Sit^i&iLTcOU-if— f — A 

<7)-6i5$S5t$-^T^iff<*=U-if-ir7^' - K/\'.y^-r 
^ i: i . C (7) 7 — K /\* -y ^ -r a U — If — t' — A CO 

[0 0 3 6] ftk;^. >^5g^<7)7¥:iSg'^^$^->*:i-;i/i3ffl 

t . 'Jtmi^Ufj'^^u h >^^\z^ D Mn%'^nrz^<Dx^ 
^^"tit. 0 <i^\\ziSL'^r ^<Df)^m^\^\.^, ^tz. yt 

iffi^get//«:/D h>5<*ft4oJ:D^rz:-;Kz.f:r)J^3S:$txrc 
40 t) <73 T * ^ 45 ^ ti . O<20' (-^5£-r aO/5iS£ L t^, 
[0 0 3 7] —Tj, Z <D ffl Ijli 9 (D TmifliZ-D ^"^X X ^ 

t . 0.2 ■* < 0 ^ (Df)^m^ L < , 0.5 ' <6?i:rn 

5 6 (C lif £ L , 
[0 0 3 8 ] £ -Jife m ^ ^£ ^ <i: t T . ct 0 n<J 
(I , ^ trUA O Y ft e Y Z fi^i fAj r z fin i; 3 ' tO] ^ -t+ 

Jt.| L T IS s:t /ct tffi T? ;^ -y H $ n O ^ . Z -Itfi ^ z 

X iruf^ T X ttiM i; 8 7' M^tsitrz^^z^C'tLxr^ifxr^ifiix 
fi y h ^ n (7) ir ;fj u ^ n a . 

[ 0 0 3 9] $ IZ ttt ^ tfj iiJt r ^ -Sill^ Vli ^ <!: L T . J; 
5 0 0 A i*^ W (Z ti . L i N b . T a . . . O , ( 0 ^ x g 1 ) 



( 

t ] 

s e nir M g o ^ ^ z n of}^\^-y^nrzt>(D 
ifi II Jn n S . L L /t^ 5C 'JIJ T ti ^ n Ri r . 

5 c , M R O K - 5 n L i N b . T a . - . O j M 
ttc^. KTiOPO. . KNbOi 7f <D ^ <D'm <D ^4 n 

6 ^ ^ ^ ^ 6 Z i: t> nf ftg T ^ ^ , J: tfd (7) M g O 

y>K-y<OLiNb. Ta.-.'Oj Atftt^J:Ot>^f^ 
CO 0 4 0] ^;^4i:5Stl^]a)^2JtS^*ft^:->'^--'i/tS, ^ 

C 0 0 4 1 ] 

^ ^ 0 Z -te ;^ fp3 ?5< , ^ -fit ^ Su 1 6 a tc L T a iifl i; ti 
©16a t^ntU^^m-^^'^^^lSiZAi^^itTh, 

^ . u z <D m-^ . u — tf — t' — Aiia)ia^^i?N;K;5 

fnl ^ S « ^ M I 6 a i ¥ fr f6] ^ i /j: 0 . ^ U - 1f - f 
[0 0 4 2] J: o \z . U — -tT — f — AM^r-^-cDiS 

CO 0 4 3] -^LT. S«I6<73a555)-^Of6]^OSOZ 
^3ll^-rct^('K^<>S*He5i7oag$dliS^ 

d^LianO + lum ( 1 ) 

ir.r) O -X ^ ^ \Z <t X iti mti^ \Z IE ^ ^ h 

<Dx\tfji< . 0 o trt A /cc s (z o n r i?7 A T s itfl rn] 

e ?K r . U:h . '/c\zm 3 0 \Z-;i^L ttVti^^MmiZ^^'^Xit 
0 = 0' t LX }^ ^ ^ > & ^i^U7^ B h%ri> t)^ ^ L /)< 

K> . m 2 9 \z -;r< L ft vt M ^ \z X \t 0 = 90" 

<i:LTK^<>SteilU7$:JKfiJt-rSA*bL;){aA (O^ 

0 iti Hi Jjii ill '.ti II jt^ rftj r ^ ^> ± « T K / -r > s 

CO 0 4 4] -ez-c. 0 ^ $> ^ u Hi X ^ < ?st jiL-r ^ z t 
m:o. ^^p^<>^itte^i^5l7os^5^dS:-i•i^>cA-^<-r■5 
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I 2 

Z t rtl fttX h ^ , C (75 J: ^ II t T K / < > /X fci .'Mil 7 ^ 

■h :J>(I < T ^ c i rt< T ^ ti . H / -I- > ix: fci I 7 > iff 

iJt X t (7? iTC 0 W rt< A ^ < /<£ 0 , at li ^ 1$ x/| 4^ T^^i 

n> e> n -5 cfc -5 II ?u -5 « 

C 0 0 4 5 ] 55 (7) >t i& ^ ^ X ^ - -'Hi . .1:. .Ft! fi^ 
b^(D :/t^ Ec ^ ^ ^ n\ fz -h TT . II U - - f - 

A T E ^ - H T iff ijii r ^ J: ^ II -n ^ U - tf* - e ft'd ^ 
L/it>(7)T*.^75^b, ±iiliC7?MOIlU--+f-t:-A(7:)7t 
iff ^ Si CD A :^ r?^ < ?:t 0 . ^ i& A W ^ ^/^^ fffi 

(75 i ^ , 

C0046] u^tJtM<k Ki . :/^h>52i$>tiff^^fe^fttI^3 

l.^T>tt*-A?5^TE'>>y;i'^-KTiffi&T^OfS, 2 
*4<i:^ftt^®i/:>^;U-r^^ji£0;5^O^ <(i)<70' oi^^T? 
^^i^-^^flTt.^^ (0ijx.li* Journal of Optical Com 
municalions 5 (19 84)1. ppl6-!9^Ra) , '^^'^m \Z ^ 

Tts, z ay i^i SI <:> ^^-r u tD t> n SI e X ^ ^ f}^ . ^^2^ 
g&;5t>^D h>3^f^ii<i:o®;55nrct)(75r^>&i8^{i. 
^se$r0<7O' co?ig[aiiia^rei, i&^^^is^^x^-^ 
20 ^ < u ^ n ^ <k \zu ^ o 

C0047] S/i. 7'Dh>3^Jft^Dcfc6^^0^(75r-- 

;mcfcc.Ti^^s$nfc^^ff^gSii*3t.^T7tf-A;>^'T e 

-> > ;i/ 1 - K -C iff -r ^ (7) ti . Z $S t ^ ^ ^ cfH cb 
^^^(i>7i<0' <<i><2Q' (75J^^-C^'5C<b7i?^>A^oT 

-;ni<fcOi^^x^nr-t)CD-c^^«^ii, fiist 0 ^ 0 < 
20' (nmm\ztk7^T ^ ^ . ^^m^fj^'^m ^ < ^£ ^ ti ^ 

<kvizu^. 

CO 0 4 8] SA(75ijfeS5£ift5y)^;5??^>in^miM 

fzi^^. a 3 II Lrc L ^ , a & ;U T ^ nii* 
«E?a50iz m t e C t /i^ ^ , ^/::-Ji5II, iff ^ 
-K<755¥-^>^(iSt>*a<r^iI.2 ^im^.MEIlT'S.Ilcb 
?i<-C^-£>, U /iTi^ o r n/Jka(75 (1) xtctO. ^?=0.2 ' 
i:fn(fK^<>Sfe;^oa^$d=1.2 u m t U Ki . M 
>Sfeg|i/iie(7)g^$:^fS]ii*3i,^r^ffi&^ - H<75^:^> 
t i^i^m-*t ^ X t U ^ , L fzfi^ -0 X . 0.2 " <0<i:T 

40 0 ^ s <o t 0 , a!£^^ift/i?x;i^f!£i</<c^n^ci:-5i 

II /<£ ^ , 

CO 0 4 9] . iffi!Ji^-Kt7)yiL^>yij(iJiid:<73ct^lI 

/a /J^ T I . 2 umUlHtr^Zt^^X^^yj^. Z<DlH-'A-<\i 

Mx^^^n. it^n^'^iz'M'f^i^ X x^ ^ -tt ^ z 

u mj: 0 X t itn 1,^ 9v m yt yt'^n \z L X X ^ r 
^ . fiU)di<D ( 1 ) it ct 0 . 0=0.5 ' t rn K > > 

S*Gf[RfOSg$d = I.4 Mmt/d:-S<7)T. 0.5 " <OtT 

txi^ j& M iBc f)^ >t'^ isa^ iz L X X ^ I' . ^/iK^-rv 
50 s (M! ^ff ait ^ - h* CO ^ ^> ^1 i m ;:c o T aft ii 52 fft i^i 41 



( s 

I 3 

< /j: 2 n S ct ^ ;U S . 
[ 0 0 5 0 } ^ U T /t>: tifl CO )t fit li fft t ->* 3. - II ^5 
\.^X U . -T- iff ^ U - -9-' - IC 7 ^ - K A' 'y ^7 $ i^l ^ U - -y-- 

— t' — A * , 11? > H X 7 ;i/ 5^ - , /N' JL- y u • 

— 7"><' >y^^t-Ui77<A*-yu-7^^ > ^ f)^ ^ u 

^ & m ^ yt'r' M "f- \z m r <^ o iz L ft <D V , ^r^js^^u- 

t5P <^ m <t ti: +li ^ r 5 St S (C iSi . a -y i7 r ^ C i ;ii 
T ^ ^ , 

[0051] 10 

[ ?s fyj <^ 3^ ^ ] T 0 ® $r ^ m L T . -A^5^m<Dm 
^ ^ -yt^ & ^ =L - ji ^ ^< T h <D r h 0 . m 2 \t 

100 52] m^^tl^^^iZZ<Dyti^B^'M^'tiy:j.- 

tf-All$r^"KfT^rt:^T'5i]U>.-^-U>Xl2<i:, ¥ 
!3ch. >ine,C7)l^>Xl2^J:tXl3<73flflCSe^tl/ifi!t:giS 20 

CO 0 5 3] ^fife:^K^^5g^l5ti, ^^Si^^t^Jcfl^^^r 
r ^ ^ m fti -C ^ L i N b O , M g O fiaj X (i* 5 ni 
o\%\^-~:f^tirzh<D (t^T. MgO-LNif(l;-r'5) 

^^^^ itfz K^-r >sfeg|^I7;5^^i^^I^^c;^/iJc$n 
mmizm •:> X mz^ ^ ^ r > =^ji^miA^\sf3^mf^^tix 

^ t><DX ^ ^ . 30 

[0 0 5 4] \^ ^ -1 > J5,^mm\t.. s^iecox^;^ 
ftij K ^ > s 1 7;5t 3fe ^< <fc ^ ic ^ $ n . ^ <7) ;^ )w 

A;i, MgO-LNc;)JSl^a^(Oi^g:^>fflr^^fjgL^ 9 80 
m ^ItVrT^W- ^- 2 4 2 4 7 8 mz ftk ^ tl ^ 'Jj m iZ -> 

X mn%r ^ z tr)^x ^ ^ . 
c 0 0 5 5 ] --/s^ ^ > ^)vytn^^\^i^^ mm 

h 'J ^ "7 y ^ — t ^) y \- ^ y \z^ r> ^m-T 7. ^ 9 40 

□ h >^i:^^!!lflI^fT?^<^t.^, v x ^ |s^;-£ u ^ c z - - 
;u Fyr -5 . ^ ct) yj i; <t o t ft^ /;£ -r s c -c # ^ . 

O C <7) ^ r > ^ >t V? i& gft I 8C0 N Jrti [ft] I 8 a . I 8 b ^ 

[0 0 5 6] Ui>*fc?<|4, 5*Di;y^6e^fKiUr. 
'i!t^'M=F^'i<D%]^/jih^^^l. < umT ^ . ^ 4 't» t;^ I 6 
ti . -h JTd M g O - L N <0 4*; ^ft ^ ;tc ^» >it r ^ . C 
M g O - L N J£ ftt I 6ti . £«1 5 IC -r <t O M g O - L N 
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I 4 

^ -tt /: -Wl (- M L T He n't T^j: ifii X fi -j V , fiJF iir*f L T fl> 

rzt><r>x^r^. '1M> Hi (t fiLi ^'y f)^ u i\x m ^ ^.z 

m m C iiJt 5 T ^ , /j: ^3 . C CO 0f Uf« ^0 ii£ = 3 ' <D 

Mli^ ± 0. I- ' T ^ -5 „ 

[0 0 5 7 ] U i: cfc ^ fC iE^ /jJ£ $ n /c M fi O - L N lit 

1 6CD ^ tm I 6 a , 1 6 b t ¥ ?r T X # i ia i< T -5) r<'I , ^5 J; 

^ ftt ^ fill 6 a . 1 6 b tl L T jTl O't /cf 'Jj fnl ^ tl -t*' tl . 

Z # ;^ rn] ^5 J: Y # fnj (c ;t.t U T lig O = 3 ' ^ f 

fM] i: ^ c7) . C tl C7D r"I * fii 5i tJ<J C ^ ^' n Z ' >^ 

, Y • ;^ fnl t ;^ -r ^ , 

[ 0 0 5 8 1 .h M g O - L N IS I 6 CO ^ ffi] 1 6 a . 16b 
tc, ^ 4 <7> J; ^ C ^ tl n 65 m '.-if I* SO . -^K ^ «ii 1^ S ! * 
0 f^Mt . + Z Orj (I i75 -r ^ ess m fii SOCO IE tlx ^y^: . - 

2m\z{;Lm^^^^'^m^\(r>TjtH^m{iLtu^^ o \z\. 
T , r3ii *s 1 0 . 1 1 nn ;c /\- X I'li JEE ^ RJ ^fn T ^ t . 6 

iKBSS^-r^^^tl. + Z:^f?>J$f6]l.^T;.^7"-SISl6(7)a 

% 5^ ^« o ^ ?5t ve EE ^ ;jn 5{i f> fc ^5 T s L T , h* ^ 

«g (C < Z.^\ZU^ . 
[ 0 0 5 9 ] -/i^mx\%. ttl fe^80;fo J: ftttli liS 81 ^ 
C X t^^BhX\.tztK M g O - L N S ^ i 6 J; 0 t> ^( ^4 

fa + ^> {5 ^sf ^> ts' fsj -r m I* t u r /m i.^ ^ c 

h 'J V ^ ^ y ^ — \Z ^ X f^T ^ Z. t ^< X ^ . ^ n 
mXU2Q'-\00 urn, g^L, itm^^t6mm. 
80. 8!fin04=r XG ti^J;^(ilOO — 500 p. m t Ttl it 
J:t.^, ^ © i^m^SSOcD^Kg A {i4. 75u m . l« ^ <75 :^ 

t 0 0 6 0 ] _h fd o ?a /£ Efj . mm<D - ±r 
^ fzisf)izn'^^xrru ^ rz. z (D t B (D -fi'^ i&it , mpL 

f±' 5 X 10" ' TorrJ£i.T <i: r ^ , ^ . Z (D ^ O \Z U X 

ts /£ ^ ;jn -r ^ ft 0 ic , ife ^ -r r tt ft /If] -r ^ ci; 

^ L T t> , £ ^ JfJU etffi CO ;U X ft-S ii., 1 - lOse 
c <b rn ti* J: u . 
C 0 0 6 1 ] ^ ^^ >t ^ > 5c 1 7 (i . Cfl va fh ^ l.^ 

HZ ^tmur^'/j \tn \Z'k^ < ^tf}^ ^ ^ o \zrs^ ^ . m%\(J^ 
cfc ^ (- . K ^ > 5t *a>?$ i£i ^ ;n u r ai: m 'ij: ^ -r ^ 
i« ^ o iEfc 1^ i!^ , K / > s *a 1 7 1 # 5c i 

(;) iff file rt'J (75 ? C7) Jt : 1 £0 i: ^ (I ffii >c t ;^cC ^ , c 

(7) It /iM : 1 t /if S <7) ti , {?^J A _h i!tl ^ r 7 G 200 

u m (75 itt ^ it Hfl iti ff: *<J 4000 V ir U t ^ . ^ ^ X 

G ;5MO0 ;i m (7) i« ^ HfJ ;ni ni /£ «: r^J 3 5 00 V 1: L i ^ T 

* ^ . c n CO ifi va fh (7) fift . fit ni if£ (I ii£ 
. & ^ CO lii ig vii m ti *<j 1 / 3 ^ , 

[ 0 0 6 2 ] \^KX\<r> ^ o \Z LX ]\^U%^ ntz \' ^ > 



I 5 

;^ I 7 (7) $ 2 - 3 /i m -C ^ 0 , \^ 3 0 ;f< L tz tit lid <7y 
:/t^ yc'^^ '^"^ ^^'^ ^ ^ ^ ^ > (lum 
nii^) i: It ^ T . . K / -f > fit te fMi I 7C0 as $ /i^ 2 - 3 fi^ t 
U -:> X ^ , 

[0 0 6 3 ] ^5 i&C , ftt O ^ t Cti t* * iE^ /iX L 

T H / -r > fit ^ ;j£ L {s^j T ^ ^ /i^ . )^^(D2i<r>^ 
^ , C CD itt ^ . i1l^Bh%-:fuizx^)&&<D^M\z^^tl.xrx 

CO 0 6 4} ;^C(Ci:adMgO-LN^&!6IC. U^TcDJ:: 

c . ^ CD :7 ^ h 'J y 7 :7 - t; ct 0 , z * r?*] o 

/)^5-9iimS!fgcD^iS (>fc:^JT(iTa) CDVX^?'^:)^ 

•J > «E 4^ T 1 60 r ■e64^>fin h >3c{fti!!iS^ff/'^t^, 
T a -7 X 5^ ^ X -V ^ > y ?tfc-CK^i'.L. /i'^ . :A:^4^C;fet,^ 
T 350 r T 1 fKi T - - JL- r ^ , aiiO 5[IFM IZ <t 0 , S 

\z^ ^ X igzs ^ ^ r > ^ ji^ ^m^^\st}< BfS,-^ n ^ , 

[0 0 65] ;^(;(r±sEMgO-LNS^Sl5CO, ^r>t- 

)i ^'^^^ \^<D ^^ts - xm ^ X IS + X ^ ^ ^'^'^ 

[0066] ^LTSllZ^Tct^tZ, iiiy?(4iU-if- 
lOTi^ b 1+ 6 n Ac St ^ 95 0 n m CD U - 1f - t' - A I 1 
U > X 13(C.J: 0 m>t U T , ^^rV^^UJtii^Kl^iS 

i L T CD U - tK - fc: - A 1 I 7)^ ^ r ^l^ ^ ^ ^ 8 
CA^hrt^, ::c73U-if-t'-All*i^-\->^>'U>t*§& 
i 8^ T E ^ - H -C^i9 fife L . ^£D K > >S e^Jst 

xi<f.m^^ i^^tovp ^^i^ii^m*^'^) Lx. i^mf)^i/'. 
cD^2it*3si«ai£i9t5^r >^;i/^^)?K?ai8*^fit&^ - 
[ 0 0 6 7 ] & ffi 1 8 b b , i& Sc'i^i^ ^ nu 

;i^o/lU-1f-t:-AIIt»55l&)t4XfigTaiWU. 5?12i^:S 

^ tl ^ , 2?1 2 3W & I 9 ti . S ^ L V WN' > h' Z'! x 7 ^ ;u 
/7 .y a ^-^IZcto T U-lf- t'-A 
I I i: i;> )«l ^ n . fTr a£ (D t; /fj e n ^ , 
[ 0 0 6 8 ] ± ilC CD >6 afe ^ ^ ^ - ^KC T ti , 
MgO-LNi?fttt6cDr.l5e^>WcD (mJ ^ O * 0 2 ^ h""] 
rt^ . J£ tti ^ ifti I 6 a i; L T jfi ifl iZ T u /cC u cD T , 

U - +K - I 0;i^ til WLA;U-tK-f-All^^<D 

iCi iR( {a >t iMj ( ^iLi niJ Q r.ij ) rt« M & Si 1 6 a i f f t 

. 1 rt< III ilJ $ n T iit ^ "J ft& <*: /j: ^ . /j: c cd Itt ^ . 
U - if - f - A I I (3 O U T £D ai W t' - A 5^ - > i Iff iUc 
f — A/^^->ti-SfL, t' — A/^^ — >CDaX-7•v■9=• 



( 9 ) ^^119 I 0 - 2 5 4 0 0 I 
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, ^ u - -y-' - t* - A I I ^ A x/i 4'* "C >t ^ afc ifft I a 
trA:^5tt6C<i:;5<-C e.^ , ^- C T . 52 ^t-:'T S iTi 2 r'.'.'J 
2fe 1 9 (D •a iffi ;:iU'5 < /a: ^ , U - - t: - A I I ( S >t ^9 ilit ^ 1 8 
^TE^-h^-CV?ilicL. CcDcb^cD'J5x/irKj/j:^:«i(|^:)t':r: 
ill Sc d ) , cos rj: § , 

[0 0 6 9] cicDi«^r(Di&ij^^3£:l^cDfftp:x^>t?{ii80 

Wcm' T^O. 0IJ ^ ti^fljC Technical Digest Of The 
Fourth Microoptics Conference And The Eleventh Top 
icalMeeting On Gradient- index Optical Systems p. 15' 
10 4Tp \Z Td ^ ^ tl X ^ . X ^ rz Y h (D L \ r a O 

1 &^\z^'4^^^tij:ismm\^^.^>^^mm^mn^i^ 

xrji^Vt^(D^^Btm^'M=F-0^n':<))-^'^S% /\v c m'- 

CO 0 7 0] -4=^ -M m m ta \z ^ X it ^ Y > }i ^ ^ 

l8(DiSJSll8a{-. g£M950 nm(DU'--tf-t*-A!I^- 
"C S W L A- U - - t' - A I i -'t^ ^J? ^ U - If - 1 0 7 ^ 

- \^ y ^ ^ tl ^ . -D ^ 0 C <D*Mmx\t. ±sd.itm^^ 
$ n T ^ , 

CO 0 7 1] ^ L X Z. (D ^^■^^m^n<D ^ ^Z^ ^ tXfz^^f 

1f - t' - A 1 1 CD ^ :g rt^ ^ ^ ^ tl ^ , iJ? U - 1f - 1 0 

C (D ^ tF? ^ n 2S :g -e ^ ^ L . 31 ^ ^£ 1*1? 1^ A' > H 

/"^X^y;!/:^ — NcDSfe-fiiCH ( m I ^ O ^ ^ A :fj [Ci] (D 

(4 S ) Jtx U T Ife T ^ <D T . C CD itj ^If ^ y\' > H z'? X 

tf-iocD5e^&g^, H>-r>S'feaaf5i7(D/^]«j<h{5:ffl^ 

30 '^T^&:gtlig^, a y ^ r tf}^X ^ ^ . 

CO 0 7 2] :^izm 7 ^^OfiLT, ^55 0/lcDm2cD5i|^ 

ctC^2 4^(D=t^(DtN^cD|g5fetZtife!g?^^-^f^l-L. ^^ne> 

CO 0 7 3] C<D?l52(DSk-^iBfgtC^5C^Tfi. nU;<- 
r$^-U>X*12tm7*£U>Xl3i<Dnntrt'-AXyU -y^ 

A I I ?5< C <D e - A X yj 5^ 82 II J; 0 " ^> (ii ^ n -5 , 
:^>(ie $ n U - -tf - f - A I Hi i;^ ^i? ^ /\' > h' X 7' ^' Jl. 
40 ^-M^riSi^L;:^'^. mytly > XSUZJ:'::>XWi^l^ , ^ 

[0 0 7 4] S!WUfcU--9-*-t*-AlI(S. -en^TcD 
>t .Sf?^ i2> (I iiU T T- ^ U - - I 0 ir 7 >(- - H A* v ^ 
n^, ^ 0 w cDl^KTti. -trTd a ^ -85 t^hiff ^ l^- 
tf- l0<DQ^>j iiSKi (fel 7 tHcD;t:y;<r)i»(fn) (ZcfcoT^t^-^ 

^i^_^*_,0(Dyv/m>^fii;iH;5<ff«ri£^nrt.^6. 

[ 0-0 7 5 ] -e L T C CD ^ (Ifi &i CD >fM; ffC $ n 
« /\' > ^^ X 7 w ;u 5^ — I 4 II 0 . :7 ^ — K /^' v ^ i-i 

50 - I oti c (D iS w ^ n ii£ li r . iti ^ ai£ li ifc ^i; ist 




! 7 

/\ > h* X 7 ^' JU 5^ - 14 C7) tiD fc: fnrt ( fed 7 M' O >^ A Jj 

fnj II l: T ft "T ^ <7) r t*j vi? /n* > 

K X 7 ^' - I 4 ^ ifi 'iL 0 ^ -ti- ^ C IC 0 . iflt 

^ u- - tf - 1 0 is aj£ $ . ^ > s 1 7(0 10] 
fii ^> 1" ^ & ;r iS ^ . □ >y r 5 c i: r ^ ^ , 

[0 0 7 6] ;^irK18€^rKiUT. >f:^?fJ»j<;5?ri3cOUi^fe 

^•5aai&l9^ J: & ^ I^ift $ tXT^c o U- tf* t* - a l l 
fl . U U / - - U > X 20 fC ct T -T^ ff >t It ^ ^ „ -^i 
ff>t(t^ tlf-^ 2 fTSaWfeHliy-r n-f ^7 ^ ^-21T 
S 9^ U . ffl {4 S iJ? n ^ . - :^ S ^ ^ $ n ^ 

U - tf-' e - A 1 Mi y < ^7 □ < /7 5 ^ — 2 1 *5 ct C"^ 
^/N' > K Z'? 7. 7 ^ A ^ — 1 4^ L . <J^>t U > X 2211 ^ 

[0 0 7 7] 5v-85TS^UfcU-tK-t:-All}i. 
CO 0 7 8] -^LTCtO^^fe, ?;l^4ffeltM*>H/^X7^' 

;u ^ - 14 ^ ^ ^ A ;^r^-{i [Hi $ -a- ^ c t «t o , ^ 

CO 0 7 9] :;ii^:(z^9^^fffiLr. :^?tm (D ^ ^ (jy nm. 

tl . ^ iSc :g ^ fcft 1^ ^ 1 5 (:: f6j 75^ t5 U — -tf t* — A 1 I R 

>t It ^ n ^ o >t (t ^ n U - 1f t: - A I 1 R ti « ^ ifi? 

/\' > K 7. :7 57 — 1 4* Sig L /i^ . > X 84{C 

cfc Oiii^^tlT^ ^-85_h:C:fcl.^Ti(X^r^, 
[0 0 8 0] 5^-85TS0tUrcU-it-*-t:-AllR 

T ^ o 

[ 0 0 8 1 ] L T C <D .IR ^ 2g O C: E $ n ^ 5^ 4? 
Jfe? A* > H X 7 ;i/ 5? — I 4 let 0 . 7 >f — /\' -y ^ $ n 

ife? A* > h' ;^ :7 5^ — 1 4 [m t'/Ci^i ( ^ 9 to R] a 
[I'j <7) 0 K ) i:: ;c> 1; T ^ ft -r -5 CD r . c<r)^ ^i? ifi /\' 
> hw^ 7. 7 5^ - I 4 ^ It tOJ ^ ti- 6 Z <i: ir 0 , 

t f£ fli ffi f?r r ^ ji£ (I iS , D -y ^ r ^ z. tfi^x t ^ . 
[0082] '^{zm I 0 "t^mi^x . M'Stm(D'3^ h <r>^M 




(10) fJH ^K- I 0 - 2 5 4 0 0 1 
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tet /N* > K /N* X 7 ^ 5^ — I 4 C f^i X. -C iS !?J (75 /\' ;U ^ ^ U 

— 7^ > y 90;iM}j e> n r ^ ?5< 5*4 t^c ^ t) C75 r ^ -s , 
ff& r a <D T ^ 0 . ^ n nfj a inj (c ri: [m ^ ^ tt 

> R 1 7 o /.'^ i5j 1 14 ftl T fig (C 2i ^ , n >y ^7 r 

[0 0 8 3] ^£^3C(DjSiiSSiCOA';Ui7yL.-7^.c>y90 

(i, 07. z ^^xs9 m\z7^i.rz^mh%\zn^^x h . 

10 iit /\* > K /-^ X 7 ^ 5^ - I 4 tl f^i ^ T i?J -5 C t r 
T ^ h<DX . 

C0084] 'Aizm i i^^RfjUT. '4^^m<7ym 6 o^'js 

'^^^'ei^ zL-)lit, ^ 1 (Z L t, CO i tt ^ i: , ^Ji .1? 

jfeR A' > K X 7 >r .11^ 37 - 1 4 iz f^^ ^ T , m.mm(D^4rf i^m 

A* > K /\* X 7 Y ;U rS' - 9 1 ;?] b n ,^ rt^ 5^ t^j: ^ t) o 

r^^, c Js? A* > K A X 7 ;u ^ - 9ni . ^ 

'^^U—^-\Q<Dt/tti^^^m\0 a hiZBfit^tlX^^^. 
2 0 C 0 0 8 5 ] C (7) ?f? ^ ?5 A* > / : X 7 ;u 5^ - 9 1 

t>(Q-Ci)^, >l(0.i;^7:i:JK^|?^?^K|/N*>K/^X7^;t/^ 

i^ — ^'—ioom::^^^ (mi I ^ <D&yj (D ^:j^m) fi=to 

Z t\Z ^ . ^W^U--tf-lOO%gSi&M^. K^'f> 
[0 0 8 6] '^izm I 2 ^ L X . -^^m(Dm 7 (D^ 

30 )&mm\z-Di^xtsi.mT'^ . c(D^7(Dg^)^Bm<D-ytmm 

£0 ifet IS /N' > H X 7 >r ;U ^ - 9 1<73 fid Sa li 

^ I 5<7) ^ ifit 2S iS ffil 1 S a $ O iSii iS3 Ji fr iSj 4? Jfet a A' > 

[ 0 0 8 7 ] z<n%m^^x h . It5 S$3[ /N* > K X 

7^;U 5^-91^. ^&:g^i^?^i=^15(75^^5fegSiSaSii8a 

<h^^^^u--y-*-iO(7)^;/jjrtiDB (0 1 2f^(7?;t:^05rtl 
tfil ) IC cfc -5 T ffl r^Jt 5 n -5 4^ i? ^ U - -tf - I 0 c75 ^ ^ 
40 ^rMC ffi L C i: (I J: 0 . -(^ ^ ^ U - +f - 1 0 <D ^ ^ 2fe S 
^ . f^/-f>^fc^!7cD;;^JtI]i:^ffl*Si^r'5&S(riS 

[00 88] ;^;irfeli3e^fKiOT. >t^55fi»Jco^8(7);M 
Afe/^!igC-3UTattn;]T^. Cc?5jn8o:Jl<^0ftgco>t2ici^ 
^ ift ^: ■>* a - ;Ki . [a 1 2 (I ?N L- ^1 (7) t it -5 i: . 3 

^- ^ ^ U - it' - 1 CCD ^ m W ifi! Ifil I 0 a ^ . JS >?i C7) ili 
*T!^a5J/\'> J^/^X7^;U>-9l€:^LT>tSiiii^i^f$^'fl5 

II ut( fi? f)<j i; ^ L .^!.c /cc ^ ^ CD r ^ ^ , 

5 0 [ 0 0 8 9 ] C (D 0^ Afe fig T t> . ^5 liJ /N' > H X 



1 9 

i >h ^ u - tf* - I oc^ ^ %• ifti (mi 3 (D /E "Jj <D ^ 

m) \z J: X m hZ ^ n ^ r- n - - \ (i(D 9v m ^ 
^\'\z(\\iLttz t\z^ 0 . 't*- iff ^ u - If - io<^ :J2 fti & ij 

^, a C7 r ^ Z t t ^ . 
CO 0 9 0 ] S C </5 ^ 8 (7) ^/fg J^flg CO >tiJ£ ^fft ^ V 

CO 0 9 1 ] ^ <D J: o \Z m \y — ^' — \ 0 ^ m 

i^m^isizi^'^r^m'^. mmm<nH^f i^mm/^o ^ /-^ 

C 0 0 9 2 ] U-tf- 10^^i£:B^ift^ 

^ w 55J /^* > \^ n 7. y ^ Jl 9 —3 nzm >h ti ^ t> co x \t 

z tit^3(kx'$) ^ . m^^^nfiis^i^tzm 8 <Dmf$.\z:h 

a^mmi^m^isizmmm^r^ziihx^^, 
CO 0 9 3] 'Aizm I 4 ^^mi^x , -4^^m<Df^ 9 <Dn 
mmm\z-D\.^xm.mT ^ , z(Df^9 <Dm}^Bm<D^i^B: 
^ ^ ^ V ^ - , ms\z^Lr-t^(Dii]t^^t. $^ ?if 

0 >'\* > H Z'? 7. 7 ;i/ - 9 I ffl b n ^- rt^ ^ Aj: -5 © 
-C ^ , C (7) ^ff 1^? liSt S$l /N' > K X 7 ^ ;l' ^ - 9 I tl . ^ 

^ n T ^ 0 

CO 0 9 4] z(r>gimj^mx h . ^^^^ll^^^fl^i/^*>K/tx 
Dffi im I 4 (D-^rjj o \z^oxmf^^n^^'^i^ 
u-tf-iocD^^KM^, \' ^ ^ > K^^\i(Dmm 

C 0 0 9 5 ] ir mi S^^jStT, v^5gQ^j(7)^l 0<7) 

fife S ^ fft ^: a - iL- . ® 9 ^< t> C7) i tfc S i . 
i«£ t*t? ^ /N' > h' /X- X 7 ;L' 3^ - I 4 -et A T , ^ (7) ifcl^ ^t? 

*tSS$J /N' > K X 7 >< — 91 .-ri ^;:£ -5 

t> 1? ^ ^ , C (7) ^ /N- > H X 7 >< . 71^ 5^ - 9 1 
ti . i 5 - 85(7> J: fC ftj ^ n T U ^ , 

C 0 0 9 6 ] C (7) U$ ^ If^ !g -C , VI? ifiS ?Tif fl$J /N- > K X 

7 ^ 5^ - 9 1 ^ , ^ 7 - 85 i -t^ ^» U - tt'- I O^TD fHf /j 

iffi ( ^ 1 5 (75 CD lis ifti ) (z J; o T *tt k 5 n ^ -'t^ iiff ^ 

U - tf - 1 0(7) ^ fMS Jt; & i- ftl L C t ic J: 0 . -t- ^ 

U - if - 1 OCT) 52 fti & ^ . K ^ > S I 7C0 i.'d i: {>jC 

to 0 9 7 ] u:hi:Ki'..isim \^rzmm'^<D\M vi? itf lii /n- > 

H X 7 ^ ;|. — 9 I . 7 CO W /iX (- is U T 1^ VI? WE /N* > 



CM) >V ini 0 - 2 5 4 0 0 1 

K X 7 Y 5^ - 1 4 tc ^ T jij u ^ c i ^ nj fi& r i5> 

^ . ^ <o i« , 4^ VI? ili ?^ fl« A' > K X 7 ^ 5^ - 9 i , 

X. tJ- = ^ - 85 (7) iic W trti , -r^ \9 U - -^f - t 0 c7) lif/ 7; 

ifil ( ^ 7 't> (7) :li -Jj O ^ tfii ) CO J: JE^ /i£ T n J: i ^ . 

C 0 0 9 8 J c ^ 1 6 ^ ^ fKi L r , 4^ ^2 lyi i i c?) 
mik'&^=^ 'J - )V^t. m 1 \z n^. tz. h <D h ^ ^ . 

5 7 - 85tC ;^ T S <7) /\* ^7 U - ^ Y > y 92rt< 
tt ^ . ^ L T ti? /N' > K X 7 ^ ;i/ 5^ — M;5< itr tl 
10 5'4 ^ t) (7) T ^. 5 , 

to 0 9 9] ±.^K^ m<D n )V ^ ^ U - T- > ^ . 

ca)3£5S-cts. z (D n )i ^ ^ \y — ^ ^ > ^2 1 \^ 
--tf- I0co^:^.i;g® (Si 64^cofe;^c7)iSfft7) (;J:oT 
4^iS{4^U-tf-i0c7)^1^gi5^S§g;)^mfiJc$n-ci^^o ^/i 

>St^^l7(7D;^)0]chiita!g^r'5ScS(Iig^. n-y^^r 
20 ^ C <h 7)-J-C ^ S . 

(0 1 00] ^^\zm \ 7*:^t»iL-C, 2(75 
^^e?^figi;-:?l^TISiEig-r^, C(7)^l2C0 5i^^J^^(75>t 
i& g ^ Ift ^: '>* :l - , S 8 II L t> CO <h it -5 ch , 
^ ^ — 85il ^ T S ^ ^ C7) /\* ;U y U - X ^' > y 92;5^ 12 
tt e> n . ^ L T ^ ^ Ifet > h-* X 7 ;U ^ — I 4 ^ n 
f- ^ ^^c S CO T e , 
CO 1 0 1] iigi5c^S<7)/\';U^yU — >y92fi, 

C(73^®Tti, CCOA';i/i7^;'U-7^^'>y9 2i^t^ii?^U' 

30 -if-ioco^^:;^5sm imi i ^ <d \z^-dx 
^i^i^ \y -^'^ locDn-m^m^yi^.mhX^ tlx . ^rt 
z<nn)\^^^\y-^4 >y92tiafegis^^^^^^i UT 
t8tA&-r^=b(7)-c.^o. ^ti$5^^A;^rfi]t;ig:g:[B]fe$-tt 

^ C i: C cfc 0 . U- - -tK- I 0C75 ^ ig-^ S ^ , K ^ -f 

>Sfeafii7c7)/il|?5<i:{4ffi!S-&T^i!£glc2i^, □•y^T 
^ Z h-h^X^ ^ . 

to 1 0 2] i)(:i-Sl8^^!TaLT. >$^?£n;j<D^i 3c7) 

s^^/Bfiiticn^TdJiti^irs, C(752r5i3(73^^i^fti(757t 

ig^ S fft ^ :l - . ^ 9 tl L A- t) (75 ci: it ^ <h . 
tt , -r L r ^ n? /^' > K /N- X 7 ;U ^ - I 4/5? itr t!?^ n 

.•r^ w AcC -s t> (75 r ^ ^ o 
to 1 0 3] i^K^ ^.<r> n )V ^ ^ - ^ >y92ti. 

C (75 i£ ere -C ti . ;i C75 A' ;u y u - X ^ > y 9 2 i: ^t'- ^ u 
- -9-* — 1 0(75 fK/ 558 ifii ( K 1 8 tf> CO (7) 4Sj ifu ) I; cfc o T 

iff <^ u- - -9* - 1 0(75 51. jt- &i m /ijc ^ n T ^ . ^tL 

Z<0/^)U^</i^'-r'^ > ^^'nti^^m^^^f-'^l^ t LX 

«i ffe r ^ t> (75 T ^ 0 , n e ^it^ Rj A ir.j (i ig ed $ -tt 

50 ^ Z 0 . -T-^^U-lf-10(O5t^ftitfi€-. 



( 
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> & fc; n <75 j.'ii Jtf] i f): HI tfE r ^ & li ic iS ^ . p -v r 
^ z. t fi^-c ^ ^ . 

[01041 Ufs . U h fz ^ o U ^ ^ m (D y\* 

y U - 7^ > y 9 2 1- ;t r . JE iM- CO y= I6£ f\ii J5J A- > ^^ 
X 7 ;U ^ - n) ^ C i: t> T ^ ^ . ^ O ^ ^ /i£ 

W ^ <7) 5* ft? IsR S5J /N' > K X 7 >f ;U 5^ - 95 $ ^Jt t 
CO 1 0 5 ] Uhm^Uf}^<o. i: 0 1 9 <75 ^Jc d ^ 

[0 1 0 6] '^\zm 2 0^^,^LT, -y^^m<7)m 1 5(7) 

7^ >r > ^ 2 375^ t& if ri X ^ .^f}^ 9i U ^ <D -C ^ ^ , 
[0 1 0 7] 3t:Sc:g^Jft^^l5c7)>ti^iSg§i;SSil8b;i^6 
. :^ ^ l^i ^ n ;i o U - tf - e - A I 1 t> 55 ffi^ ^ t*: 
figrtii^L. ^>Jp<-:$'-^>X20(;<toT¥'?f)t{t^ 

n Aj: 75^ o /i U — -y-' — f — A I Hi y < o < -y i7 a ^ — 21 

^SiiSL, <fe^u>X22ir<toiM>t^nr7z-r/x-y 

[0 108] CC077<A'-yU-7^><>y23ttS2l 
irl?L<^-rj;^tZ. i7^.yK23b(^CiE-nj;Ot)f^JS 

m m (o r 2z c ^ n X 0 . ^ l x u r 2z c \z 

ti Sic CO JBi rr ^ <t SB 7i« ^ fU] ^ C $ n ^ 7 z -f A' 
— -C^^, C<757z</\'— yU-xY>y23li, fiSJAti* 
Kn!^;i<l25 urn. ::i 7 B Ify \ Q u m 0 m m m 
3t77"fA'-<75l]7 23ctC. S5i^WO&:S 24 8 nm<7)X 
^ -> ^ U - If - ^ ^fflt,^T-^Jli^#fi8^(CcfcO^^«J 

'i^ <t (±.9n $ ti: ^ C i: II J; 0 /i£ 5 n ^ o /ct ^ C <7) jffl- 
rr >t5 56: ft ti , n z 2 3 c y $ n T ^ ^ft ft y "7 - 

O f)^^9^lgSiWi^ iz J: 0 it^^ i^it^ & zr :i t iz J: -o X 40 

[0 1 0 9] JiHd7r'r/\*-i?^U'-5^'<>i/23ti. ifc>t 

w > X 2 2 z:^ u - If - t' - A 1 1 (7) iis( iliMJ: 5^f tz ij 7 isa Ifii 

2 3 a i?i T S .t ^ IC rtti .ia 5 T ^ . ^ C T U - -y-* - 

t* - A 1 I ti u r JrtJ irti 23 a //^ P T 23 c A !W U . ^ C 
*: fii m r ^ , 3 r 23 c i: If^ ft£ ^ n ;^ i: fi! Jfi! rr ^ it 

, U- - tf - t' - A I I CO (ii fiR fnj (I ?f> o U - 7^ ^ > 
y (113 rr^^^) ^tMr^JtLTt^-S. Z(Dyu-7^Y>i/ 
ti, n 723 c «:{^»T'S>1tt:'-AC0^ ^. <7D //d lOJ A r c 

Jt-m^ L /!: 4^ ii£ & ii cn >t c7) ^ ^ fic iWtiijrr 5 tt . >t flfe ii ifi: 50 
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^ ^ ^ I 5 ^ L T 'h ^9 ^ U — tr* - ! 0 (; 7 .< - K /\* y ^ $ 

tf e , ^ 0 c CO i£ T . n r 2 3 c iz iiJt ^ A- y U 
— 7^ ^ > y ch iff u - -tf - 1 0(73 ^ irt! trj ct^ 2 o 'C c?^ 
/ii Jj (O lYn ) (I J: -7 T iJ? ff; U - - 1 0(7) ^ iVS Jt- &i ;iK r:?^ 

[0 110] L /^f)^-o X . J: ;rd y U — 7^ > i?' (7) jOJ A 
r c ^ m 5i{ IC ^ a£ L T ^ < C t IC cfc 0 , -T^ iJ? - - 
i Oco 55 fiS & M * , K ^ -f > fit r^fS I 7C0 K'nOJ i ftj *K T 
^i^MiiiSiR. □•yi7f-Sc:<h;:)^T^s, 
10 CO 1 1 1] :k\zm 2 2 ^ L X . y^^m<Dtn 1 6 (D 

m m \z -D X r ^ , z(D^i6<r);^mmm<^'yt 
i& S 1$ ^ V ^ - ;ki t.^ T , 2 ^:rim^\^\ty-( <7 u 

^ -y ^ = ^ - 30 * L T fil ni ES II f}^ n . - - 
t*-Alltirc7)5^-r^?n'r •y^75^-30-CSiW-Ur77' 

>y23{I^J9;i^n^, 
CO 11 2} ZOm-^ h , 7z-r/N'-i/U'-r-^'>y23 
<7)l]7ti;^^S^tlA:;/U-T-'< >^^i^^J?^U--tf-10 
(75^;^«g® im 2 2 ^<D7^yj<D^m) (lJ:oT^ii9^^U 
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